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(54) FLASH MEMORY 

(57)Abstract: 

PURPOSE: To provide a chip mechanism extremely 
displaying flexibility in the case of being used in an 
application and controlling a flash memory increasing the 
entirely throughput of executing operation. 
CONSTITUTION: The flash memory 310 is provided with 
a user interface 40 and a flash array controller 50. The 
user interface 40 is provided with a function receiving a 
user demand issued from a processor and holding 
together plural demands to be executed. Further, the 
user interface is also provided with the function 
controlling the priority of the demand to be executed. 
The operation on the flash array such as programming 
and erasing or the like is executed with the array 
controller 50. A array controller 40 is a general processor 

having a program memory programmable by the user. One or plural algorithms capable of 
executing with the array controller are stored in the program memory. The algorithm is 
selected in accordance with the demand received with the user interface 40. Since each array 
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is allowed to operate in parallel, the operation input is increased. 
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T^^ntV^So jx— tfy<;* 306(2^. — IfT Kl/^ 

102t, =2-—*fr—?s<X \04k. 106 



-3- 



r vfxmmz&iwos t<omm^<yy7^mi- 

If-f V^ — 7^^^[e]^40[i|E^r W 3> h n — ^50 
[0 0 12] 3.— if^>-^"-7^W^lH]^40li^-— 

a— 306j&»e>£l*Ifeofc7 K 

®mo\z*>z'<y7 7\z#mznzo m$mftt*zfu? 

f£Tfc5»£\ —y = 4 *ls]3S40ri5g:i*ax 

&30^i£<b*K 7 Ku*©;&36£5iLT£mL*:7 K^' 
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®m is *J * 9 0&8O - 85 IC 7 9 -fc * "f 5 o 
[0 0 2 0]$Mm 7K=y ho-750li§ 
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r 102(^IH^LT7 7 7'>a.ir/wr U--<20£ 
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[0 0 2 5] CPU 302li7t-^ P v'3 — 3 
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^20— x~ *£#£&t? Q ftlCCPU 3021^^0^7^ 

T l^-fay hn- 750lC#*,fT^JSrf^6o 7W = ^h 

y^y^Tf-tX**}) (SRAM) ffi^fe* 
So 2OC0S RAM®li®0 £® 1 kfrbteZo a.— 

flWIStLfca.— if a-^y KtC^tLTSO&UW 1 v> 

/-^r^l^J^t^o Mica.— tf>f >*-7^j 

^InJ^OteSO&tf® 1 ^y77W«ra-f 
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[00 2 8] a.— If^y* — 7 = 4 X®&4Q&=*-t> K 
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[0 0 2 9] g)3-e, a-vy K«IB-eV> 200teC PU 
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RUigofca^y K^-^^^d^a.—"*? 
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t) , ^-Y^^ICt&«ft$ixa^V Ka- KiC^UT^ 
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=t-7V Krt^GDXn ^7A7 ^iSiJoyc ;y ^<Oj$* 

[00 4 1 ] ^ — >#~-y^<< *®&4Q\Z\$m&<D 

\-X7 =t> hn-^soici^l^'K S^r^-tr* 



7<o$ttgte#f£w^x* 26ozm*-%iz>zt-cm&-tz> 

[0 04 2] #j]§^hj: 3o^Wl-^^ t im<D 
327* vtttmi'itX? (BSR) §rlS:lt>5o U 1 5 li 

J**liT W hn-^lvij: 8o^^# 

>hp-7±THi^ti67/^yx^iaSo 
^ici^HtT^^^^J^-r^^^^-rt^o ^^^^ 

[0 04 3] yny^gl/^^ (BSR) |j:7W 
(OX a y z \z.K ^X?ri}ti&m^(oyim*Mft'tZ>(n\c 

7F-f£?\Z, Xn y^^^U^X^|132x8¥-^- h# 
ii^rS^- h^tJ S RAMT LT«t6^) 
^^?*LV\ S R AM(7)f ^/^- h |j:7 l/^ =1 > h u 

nr \sj =« > h ^ 3.— i>>9—y ~4 ^iconx. 

bntV^o ^T7W3yh-7HSRAM7l/ 
<<frbW&*) X^frfxo r kfcX%te\,\ =L-—*ftt. 10 

y~><*\c-$x.z y m^ m*.&T K^^t^) 1 da 

[12:0], I DA [20:16] MOE B P AD) 
CT^ttf8^=L-lflct,yc:^^tt5 0 mi 7^Xn^ 
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[0044] £*<s>:/n y^^m^\y^^\^yy yi/~ 
y h&®fe-rz> 0 #3£^o ^|:^Uo7^ y h£ 

vyvx^*). mm?* yftfm&ztizj&izm&zti 

[0 0 4 5] ii^U/cJ:^^, r K = y hn-^li^ 
^ ^^^0-7^77 yi/*.T iss{fa<D-£/u$:zfv #y 
7l*T W = > h n-9»tP^>iB«l*»J*i-6^— SfW 

* p y * ^ 3/ t <b £ ti5 0 

[0046] rW3yhD-7(l775/*> 
^3Ei2Hh^te8 \Z y hfc^ Ll6tf s/ — i/^^ 

[00 4 7] a— ijV v^7x^7i:7M3yhD 



7W3yhD-7l:^lP)^6CDRUNF, ^T/l- 
=^yXA|^DxiT:|ltT^oTl^ / >^< £ t> 1 OC0T 

^V^-7x^7|:MU7H3y ho — 7#&S<£> 
©J» £ *T L T j£ o T V * £> t 0 * 7jk -t in ^ F D R D 

Tlfcrt^fFDOPDONE, Kflstt 9 * < — f$ 

wic#jfcu 3.— m^y sseo*jwsrLTS8»oib 

[0 0 4 8] 5fclcj£-<7tJ: 51-, a.— 7**f 

05li7M3>ho-7@IS^W:Ift^ o y*fM- 
5o %^SiSg 305liJ.— If-T^^ — 7x>f^H©3"? 

[0 04 9] ^0^7^^^!; 320liT^ir^ LfcTyu 
^yXA$:a-f^ y^-7x^^^f»SMofci;t 

7 K 3 y h P-7IU ^) ^ lT^^$n/:ifg?rfT 
97/W!)XA^Mt5c /n^ 7 ^7U^y 

ho 7/^i!JX^77r>ai/77A»t677 , 

ie ^rtr 5 «»*aaikt^^* * * Aiasor ^ ^ y xah 

^t^t6:H^#5 0 »f-r>^— 7x^7 

(c^t L/t^y K«rii LTa-fii7 F P ^7 A> 

^ a y h p - 7 o«t6«r« iEt 5 r t 5, ^tili 

p ^7 a ^ y li^-if-f - 7 s ^IhISSIc X *) ffl 
ffl $ ti 5 «t 5 i z T u 4 a > h p - ^ \ c X V m jE $ n -5 J: 

yrizity^y'y ^ Xfr/vd[ y Xa^d— K£ 

7^3>Fd-7I^d^7A^^7*d/7 

Ai-6fc^r/v=ry XAic#i>r-<— *Js<y 7T*®m 

[0 0 5 0] #J8^77y^^!)^7A(07- 



-9- 



l^wtMItt^, «W^fA|j:SRAM 
ta t~<DftU* * V &mm L X 7 7 y > ~ T W F^CQ k Z. 

SRAM^Stt^<l, **(07Wli»tt«:^l 

^M^n^o *Mco77^>a^y^fA 
«y7^)7^;uAi:l#^i6I<!:-Cfc6o rojgfl! 

5F"5r^-e*>9, ¥lc*co:/n y*t:7FBkk LT^-**t 
-K^77r>a7W^- KISfftKBIcttM-f- £ £ k 

[oo5i] r/u^y x a &n?rr 

hn- 9ttSHaE*-fr*rlBlii-*A*U^^ 330, yn 
340. /V***? 345, IfcJg^^ 
@ (ALU) 370. ^fT^lCALU 370tC «fc 9 * ^ ^ ^ 

\z±x<otf4>*ummmtfom*^/vx^z> 0 ic: 

sL-CV^S. ^D^7^0^^a*tt4ftm Hf? 
"C£>5 (EDPC [11:0] ) 0 ?* u *fy $ l/ft cotti 

^i: Lr-^-x.ib^5r K^^v^7'n/7^^y 

lei 0 Htf-f^o ~7v77J±iiV V*Ji = — 

805, yUfJii^ 8100020(0*^ f>J&^ 
fflte 815, fJiZ^ML 820, ifn^ig 825, ^"^ir y h 
v^VT/SSO, P^f^ 8350 5 0(^1x^^^^1 
OtOUv^^D^SI 840/^£/«££o fBHWEK 845(3, ^ 

835, 815, 820, 825, 830, 840, 805 <D&* /«£ 7 — 

17/UiDXi,, ^-^ir^/h^^^, ^-K^rf<J& 
^ y7H^x7IL©MoW'IS:tT5. =» — y 
0 805l*12tf;y h^-T Wr>a7y/' aKy^* 



[0 0 5 3] :«7-^rf^ftia ^)7M^hn 

yhD-7^ttffi^iH]$u Ttcomft&mrf-czz 

t t9l:^^^^J;<7^='>'hD-7(03yf^^ 

h^fftSrt^^^o 805, 810 

# >y 7*u is y >> \*zf 7 ft V ^ y TWfMStrfcJxfc 

[0 0 5 4 ] (Hi 8 ICM 9 , 7 P n ^7^^ y 32013:/ 
n^-A**^* 340(C J: O^^^tLfcT KU*&£tt 
^m^l^7 y^-r^^^i^T.^ 350(C-^^^ 

330(33EI-^— 5?/<y7r 310£rii LTgttlX 
^7^ft5l^oT^5 0 ^CO^fi^CAL 
U 370lCi; »9^tTi-6o ALU 370ttr£TCQ^, 
i|gtm:7W^> hD-70fc»^>7 hmt&ft 

fr^a^l^M*^** 350$riiLT>^n ^7^^^e 
y 320^^#5 o ALU^A^^-^H *J'<y 

77MAtti^^-7x^^*fi]ftit5a»<oy 

[0 0 5 5] 1/^^77^^ 360i33O£D7^— h CO S 
RAMiLTM^K, 7Wa^hP-7#20WJl? 

-h^e^^ 1 ?, m3<n#-h*m\^xi'i?x*77<< 

9 »»* 2 «: Vf K A W A: LTW6i^H^?)o 

9 , Bwrar tas-eta. i/^^77-f;ni7w 

3yho-7^l^ ^H7L/^3yhn-77 

=f y X A coH^t^ ic^Jffi -T 6 X» $r"a A/T* v ^ 0 
[0 0 5 6] ^^77^^ 360J3 2 O^gP^iC ^ 

7-** hWWtL&fty ^kfrXZ Z> a ZZ.X±X<DW)ft 
k Jl;i£ isi/x * 7 TJjwWki&frn 

iz±x<Dmm*m&£tiz&* m^^m^^r?** 

[0 0 5 7 ] ^T-^-^^^-rli, 4l/^^^7 P 
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/uft&lc-f 5 r £ #TSr 5. M*.tfK 9 ^I4X 
I L4*li«P?ty;u»f y^tltfS^JSrt 5. PC 

[ o o 5 8 J ^^cD^ ^yVa^^y ^7^or- 

«*0*|ttt 14**9, r #~X,M4T i^r 

u as-f w t -c«fc**f? 5 mtc^ * y ^g^fstsi*-*;* 

«x.tf7W3yhB-7^aS?B*i8 

BUTT. 

[0 0 5 9] 4$lC«K«fc$J£*;* D=-*M*MlV)\^ 
&Mff LTV^7;u=fl) Xi.M&CliI Lfe#J5i^M*&3 — 
K£ ISf?-*-* r £ T-m^EUtT LTV *%T/i>=r V XJ±<D& 

^BB*63— Ki4?iJfflLTV^i««JElHlKSrfi:TL, ^® 

[0 0 6 0] *»W<07 7y^aIlll8Jc«x.bix^*« 
iUXA^iW7/^!J XA*ltf«Mgasiirte£fc*o 

#J&*«iS, W»ff»^tT?0&t/**^^^^»4*lWW* 

[0061] &)&&<D&*)&\,^n^— j 9 : '{>?—yxi'{ 



(END . tttf*te«£* (DS 1 ) , "fey hWi* 
(SISR) I:«t0»t5o EN 1147 

^ILl/y^^ (IRR) £Z<D{£{^5£U 
ffeyy y? ( 1 F) 6. DS I mm^h 

"*\ SM- I F*»J-fcy h-r<53t*#-Cifc>5o S1SRI4£J 
i&*B»fc/i'— f-^T Ku*(07 Ku;*£3l&£ 
0, $J&*Mteu$^;** (1SR) $rSS:^r«5o PC7 
^s/^0(S^tt«r««-r5fc«>. I RR7 Ku;M4$J& 

<g\ gp*> I F f 3/ h*SK3E*JxTV^»*. CDCMD 
RDY^)t$jxfcft*fil^W ^/WC I SRIdlfc 
^^TV^7K^^^^4i:5 0 iE^l^fiJ 

W^-fy^TtS^:, MblcJ:^^ (RET) 

feT-TZt. m&frtTv t&JfrVt&frti* I RRtciatt 
$tlt7KU7^v ; ty^i:5 6 ^rT'^fJi^^ 
T/w^y XAttJSfr&Jtttt*. 

[0 0 6 2] 117 Ku^&VWii^M^w— ^-vSr^ 
tf«3&*BiL/u— ^^*4^lc:^^$n-C^So 7W 

6o TA-^y X^jOSHfr£ix6£#, naw^cfct 
a— ^o&Bter ki/^^^^au -tcfijffl try p ^ 

ICD-KLALUIU vmft-rz>±0 l:iRRHSR 

[0063] rco^^tcfii^prter^^y XA*s*tf 
y xAoftji^^.§s^/u— ^>icat£n-5o fj^^m^v- 

—^^(47^-^ 3V hP-7$rfJ^7^^yXA^|| 

fTMfcWfc^TA^y x^^t>rntT^nT^T-ct 

5^fiilC^5o fieoTW^M^/u«-^>l4»Jii*«:w 
ix^rt? 9 r t ^ -Ct nt4 7 7 y >^ ^H/E t ffift 9 IbIB 
(4: =r — yv^^ y ^ «h l/> I ^^77^^3yf^^ h^O 

^tTt?n5i:. /u^^ y^ <ir l/v 1 ^^ 7x^/^14^ 
f]^7/U^yXAT'^$hfct)tOt)^ra^^ 
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[0 0 6 4] ScSJ&^T/l^y XA0>Sm*S»* 

liT/u^i^ XA^sij«?ii*nyt^m<i:iii^i:"C^vNr t 

ftflsfc fell, Wii^WI-tTibtLfc«a<oiH*»f^*s^T 

6o r*ittW3&^J8L/v— f >*r*jE//t^L 1 RR&3E 
$tLT\ T/uzfy XArt^SSfTffiBicJ: D&#S#J&^ 

titer** y XA0«nsiti*0>j! te&fts t> 
[0066] &m\zi*pr&*7 5 ?rtjzwm%**7? 
^5<> fj^^^^c^i-ii, imw**-?, m7?yy 

yu=/y XAOlltT^^H^iXflJai^^lBatJ^J^ 

f&ldSix*. ztbteftfe-v-y^—T-^^m^x I RR# 

[0 0 6 7] fttOJi«ffl^Tfii^*oTV^6*:«Wai^7 

/^v^^^fij^^^ic-r^otcftffl-rso 02K; 
^ la— ^ >- id 5 * * y x^ & mn £ n a c 

[0 0 6 8] ^^y^A^ttft^W^M^-^^* 



LTS*J&^7Vi'=*y Xi.coHtT^r^^yX-r^o fi£oT 

<oWtft&ffi^xn?rX$ 5 «fc 5 Kttf1^^fT#llc»i\ 
[0 0 6 9] ^otw^ll7 i^ftcOx— ^CD^& 

Elites: t ft < f^^W-C7 7 y ^ * y 
ic r. co> ^^.XAiifflii^off ftWffi i-^H^I lc» 

[0070] Il^^iia »5 ^iSi^^ ^/P ^7 

*5?K m<D7u y^coXn^^ ixlftf^^ll^T«r1#oT^ 
6^^. Wai^36S^*$*xW^ryu^y X^coa^Jtt 

^?) , 7n/ 7 A7^y XAOH^T«r^rt$|J«aS«r 
^ttlSSSig^^Xn y?*f—$it r i j (OfttC^^H 

cor <t) o 

[Hi ] 77^>a^^U ^r^tr^ — ^ ->^^ 
U<D^n y?mx~hZ>o 

[H 2 ] ^l^07 7^'>a>^ !J y7fA07o y 

[14] *^^rAT^ltSt53vyK = -K 
[H5] ^^(DV^^AT^tt^a^^V Ka- K 
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[13 7] *ftW<Di/Xy L J* 
[E8] jt&fftitoi/^J* 

tni&ZtiZT ho 
[i9] *ftW(OisXT^ 

[El 0] 

[Ell] ^^v^x 
[El 2] 

[El 3] ^JBWcDS'*^ 

[El 4] «P^i/7f 
[El 5] 

[El 6] &&W<D7v y 

Lit^o y^E-e*?a 0 

[El 7] s/^««i^ 



p — 7-<? hA^fll^Lfc 
p — 7^<£ h;v£r#J^Lfc 
p — h/u^r^J^Lfc 
p — 7^ b/^^J^ Lfc 

[El] 



[118] *jm<o*U&&* * y TfUJSi- 6 r w 
[El 9] yn/^^^^S^^t^o y^E 

[02 0] 

6o 

[E2 1 ] 

[E 2 2] *&W<D#7F\Z&Zm3xj®m t P<D'7v?y 

[E2 3] *56W«>»^»-i5?B*iiae , f , <07'p^7 

300 zi^tfaL — ^*>*t*A 
302 CPU 
304 iiEttKH 
306 ^. — -Fs<* 

310 77y^a^^!j^f^ 
20 77 y>at^7 U>f 
30 R8t«9/»&*ft&lH]»g 
40 if-f — ^ai^^HSS 

50 7W^>)«n-7 

60 ftijftir^-fe^iHiK 
70 7 r EM 

80-85 fei»U^^^lHlB 
200 =J *^ > Kt^^"^ *> > 
210 -B##*>fT?U 

230 mtfthmq 

250 <<—i?'<<y7T#9lsf 
260 tfifgl/v^* 



[E2 0] 



O 



CPU 

■ ' 




■■ — | 








1 

-TV 




7?v 




110] 



7 * -f x 



' •# 7 t « L S if >( ? * » ii * 
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[§2] 



1-4 A. J 



51 



51 tflT 

, f ^ 



13 J* 




[13] 




M (fpio; 



[17] 



3 •*• > K 7 .« -f * 

3 — K ~< * v a. 


7 * -f * lif* 


0 7 J D 




B 7 IE 




FT, 0 0 
0 6 X 1* 
0 7 • 


* ^/etT'o/jij ( a - k o c ii ) m 



a ■» > K 7 *, ■{ * 
3 - K -e ? ► /V 


7 * * x Uf)e 


7 9 17 




1 8 0 J 




2 8 0 2 


T *> a - Ffflfgmer ftj a-rxK (3-K 
J A ||) fflCTftJIlTl'i. 


3 8 0 3 


"-f'<T7r KT/l-^'JJfia - a 1 D * * V 

?*. f-iDDniBatftnit*. 

l - ^ ^ , 7 f o , 7 »(aKo«An* 


4 8 0 4 


*X> i.7*rf 'J i'A 


6 8 0 5 




6 6 0 6 




7 8 0 7 




8 6 0 8 





■* - f '* ; 7 t <1 8 2*-f*A»i^* 
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l®4) 



3 "» > ►* 7 * X 

3 - f ~* 9 y » 


7 * -J x grj ft 


2 0 IT 


■ ► -o ' r *^ ™^ V »■ C « fc * *. ' w > v* t TZ. 1 O 

»«. AU;4)37y ftjfflcft 

IDtifMCfAf'-^ l- n O *• f4 f- *>.- if *i i* tT 2. 
m 9 « i— ^* k- v v » j ^ 1^ U f ^ 1/ « V 1^ 

<>' ( * Iff) 


1 C 0 1 


t x M7*^y n 


3 0 0 2 


C©7.»-<X'<7 ^BJV-(#A"«-^'<T7r l !{ 
T * X ► * - K t * « ^ tt c r 6 J 3 ^ > r ( K 

J AH) ffltf«3ftTl'6. 




Iti4+a-»y F» t tt h r h - jj m y 7 r t 7 a 
3 v **3 — rctii * d T7 ^ 7j nii>f nxi 1 


4 6 0 4 


ftX^ATA'T'tfXA 


6 6 0 6 


rtXfATA-S'yXA 


0 6 0 6 


AXJATX-rfyXA 


7 6 0 7 


*»; AT*tf|l X A 


8 6 0 6 


A X ^ A T * ^ IJ X A 


0 6 0 0 


tt /« ♦ x ft * - 7* v k u 4 * • v^ + zaeffjip'** 

7r<t>MLTf7 • A- ► & . C © 3 ▼ * K * ffi L ft 


A 6 OA 


ftX^ATA-rfU X A 


0 6 0 0 




C 6 0 C 


*X*Ar*3*yXA 


D 6 0 D 


A X J A T A 5 X A 


E 6 0 E 


AX9ATA3*yXA 


F 6 OF 


AXJAT^a'y X A 


[IU9] 


3 > K 7 » * X 

3 — K *« i v *, 


7 * -f a M ft 


B 9 io 


* x ; i t n. ^ ij x *. 


C 9 1 C 




DO JO 


AX^ATA^UXA 


E 9 18 


JbX9AT-*3-yXA 


F 0 IF 


C©7**X*<? > Mi 1 A« - 7 7 5 

A j a-T^K (5 - KIOH/ll'HOH) & 1/ 3 * 4 9 
A^-tf'<,7r 'Ulii*Pvy K + #> * FX8 
»lTflt/o / ji j (5- KF DH) BjKfft3 



• ■» > K 7 ... ■< X 



I 3 



C 7 



1 C 



7 * A x « ft 



y f r ioj i c © r io j a 

i <TI3 t fc OTiia i» <a 



4 i/B^-t 

M D S»tt 3 -r 



> X. 3 7 

n s * « * 



ftX9A7/V3*VXA 



ftx9AT/v3*«;x« 



»X^ATA>3*«;XA 



*tX9ATA>3*yXA 



N V o 9 * •» ► N a. W 
ONVo, ? t", htBS 

ei<?*T«, r - t it 

= t 9 *S«r ft 



P B P A D fcT > 

( W P □ P A D 

It tltf U & <f V> 

Bl IS = - Ki L 

. T K V x ft a 



) . 2DG 

9 -t ft f 



A X 9 A 7 /V 3* 0 X i 



N V O 7 y tT f a - K, 

V ifl i t' " v 

M) Rp-rt»i 2» 

7 f t» j nftt ft. 



, c © t n. 3* y 
V o v # b" * ► 

«r * o p ? ft tf 
H "C 
tDOHT'ilJ 



x a it r v 
OKK7 
* > { f T 

, r - * u 

tf 'I -i 4 



A^r7*ifl^. A 7 li N V 

^or-^KDOtttr:'* 



* in A-r ft a* 

> k * ^ t < m 

it n i/ « * qe i» 



T h ft. 2 

i-» ft n ib k 



5>7*o, 9 t a ? 9 



*X^A7^V3*'JXA 



II 2] 



7 T «82^-f^ ^»i6* 



[(32 1 3 



zx 

I3E IRR 



3t^F 7»-fX 
3 - J» ^ ^ I- A 




2 D 12 


flXJAT. A-3-t|XA 


6 Q 13 


ftX?ATA>3*<;XA 


4 0 14 


i » M 7 * ^ M * 


6 D 1 ft 


4xf 17*^9 XA 


6 D 16 


i»X#AT/V3-yXA 


F d i r 


x 8«9aTO*7*o <»*ra*inrj 

2 <D 4 h / d iT^i a Kltibf t , a 81 


.80 18 


» X f A T V X A 


0B IB 


C<0 7 * -f J t> rA>|t2«4 9*t-^'«7 77fI 
- K J ( 3 - KITH) fflCf tlH<t 


A B J A 


^©7.. V r * li 2 ^ < ? A «t - y /t , 7 , f 4 - 
V A 7 H) HlKTfieilTV^ 


7 0 17 


ti©7»-f*-«9 h*aiif ■( » Ai-y/<»?»fi 

L*iA*3-r>K, f « *3 ^ r IP— 7" o , 9 ffl * J ( 
» - V SO H ) /HE**)d*lT^ft 


b a id 


*X/ATA-3*VXA 


C B 1 C 


AXTAT*3*VXA 


D 6 ID 


/>x^AT*=ry xa 


E B IE 


Aa* AT*3*tf XA 


* < -!'",77llt3t<*AIii« 
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